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total leukocyte counts in the control animals were lower than they were in the rabbits 48 fed 0.2%, 0.4%LS and CR (4.06 vs. 8.25, 8.63 and 8.21x10 9 /L; P<0.05; respectively). 49
For caecal fermentation, the caecal contents of the rabbits fed 0.4% of LS, showed 50 higher concentrations of total volatile fatty acid (VFA; 24.1 vs. 18.9 mg/kg DM; 51 P<0.05) and acetic acid (18.3 vs. 14.4 mg/kg DM; P<0.05), but lower ammonia levels 52 (594 vs. 892 mg/kg DM; P<0.05) as compared to the control group. PCR-denaturing 53 gradient gel electrophoresis analyses were performed to evaluate the microbial 54 community in hard faeces, collected at days 35, 42, 49, 56, 70 and 89, whereas the 55 caecal contents were taken after slaughtering. The results demonstrated that 56 between the treatment groups, the similarity of the microbial communities was higher 57 as compared to the control group. Moreover, only age was shown to influence 58 microbiota diversity. In conclusion, the findings of this study indicated that 59 apparent digestibility of the dry matter and nutrients were conducted according to the 146 European standardised method (Perez et al., 1995) . 147
148

Slaughter procedures, carcass traits, blood parameters and digestive tract histology 149
Ten rabbits per treatment were stunned by concussion and slaughtered without 150 fasting at 89 days of age. The carcasses were prepared following Dabbou et al. ' s 151 (2014) indications, and the data were expressed as a percentage of slaughter weight 152 (SW). The carcasses, including the thoracic organs, liver and kidneys, were chilled at 153
4°C. After 24 h of chilling, the weight of the chilled carcass (CCW) and of the 154 aforementioned organs was recorded as percentages of CCW (Dabbou et al., 2014). 155
The cold carcasses were then kept for other analysis on meat quality. 156
Blood samples were collected from eight rabbits per group during the bleeding 157 stage of the slaughter process. All of the blood haematology and serum biochemistry 158 were performed using standard protocols (Vetlabor s.a.s., Volpiano, Italy). For gut 159 histology, six rabbits from each group were selected in order to obtain small pieces of 160 the caecal wall and mid-jejunum after the slaughtering procedure. The tissue 161 samples were processed, embedded in paraffin, sectioned at six µm thicknesses by 162 means of a rotary microtome (Leica RM2155, Leica Instruments GmbH, Nussloch, 163 Germany) and stained by means of the Haematoxylin and Eosin method (Mikel, 164 1994) . Villi height and crypt depth were measured under a microscope using an 165 image analysis programme (Image Pro Plus, Media Cybernetics, MD, USA). 166 ml of distilled deionised water at 20°C, before being centrifuged (15 minutes at 173 3000xg) and filtered through a Schleicher and Schull membrane filter (BA-83, 0.2 174 μm) for volatile fatty acid (VFA) determination. One μl of the extract was injected into 175 a gas chromatography (GC 1000 DPC, Dani Instruments S.P.A., Cologno Monzese, 176
Italy) using a wide-bore capillary column (SGE BP21 25m x 0.53 mm internal 177 diameter and 0.5 μm film thickness; P/N 054474, SGE International, Ringwood, 178
Victoria, Australia). The testing protocol was performed according to Rotolo et al.'s 179 (2014) procedures. Ammonia was measured in the supernatant after the 180 centrifugation (10 minutes at 3000g) of a vortexed mixture (30 s) of five g of caecal 181
sample and 25 ml of distilled deionised water at 20°C, using an ammonia gas-182 sensing combination electrode (Orion, Model 95-12, Boston, MA, USA) that was 183 connected to an ion analyser (Orion, Model 920A, Boston, MA, USA). The VFA and 184 ammonia concentration were calculated on the dry matter of the caecal content. 185
186
Faecal bacterial community 187
Hard faeces were collected from 10 rabbits from each group at 35, 42, 49, 56, 70 and 188 89 days, while the caecal content was collected after slaughtering. Samples from the 189 same group, the same collection site, and the same day were pooled together in 190 sterilised polyethylene bags using a sterilised spatula, and were stored at -20ºC until Steinheim, Germany). The absorbance was measured at 532 nm by means of a 238
Helios spectrophotometer (Unicam Limited, Cambridge, UK). 239
were assessed with a one-way ANOVA (with the diet as the fixed factor) using 246
Duncan's New Multiple Range Test for post-hoc analysis. The significance was 247 established at P<0.05. 248
249
Results and Discussion 250
Performance, digestibility and digestive tract histology 251
No statistically significant difference was observed between the treatment and control 252 groups in terms of performance, morbidity, mortality, HRi and gut histology (Table 2) . 253
The CP digestibility declined significantly (P<0.05) in the rabbits fed the 0.4%LS and 254 CR, compared to the control group and the group with a low dose supplementation. 255
There was a statistically significant difference between the rabbits fed the control 256 diet, 0.4%LS and CR (62.6 vs. 52.2 and 54.5%, respectively; P<0.05; Table 2) (Table 3) . The blood parameters 286 were most likely affected by the phyto-addition, since it was reported that 287 echinacoside and cichoric acid, which are considered to be the active compounds 288 that induce an increase in the total white blood cells, were found in Echinacea 289 purpurea (Arafa et al., 2010) . At the moment, it is not possible to correlate this result 290 with an improvement in animal health. A study on the action mechanism on the 291 immune system of the active components in LS still needs to be performed. 292
293
Caecal trials 294
The caecal trials are reported in Table 4 However, it is impossible to conclude this theory until a study on the microbial 316 mechanism and fermentation was performed. 317
318
Faecal bacterial community 319
The overall picture of the gut bacterial community of rabbits was generated using the 320 PCR-DGGE analysis of DNA extracted directly from the hard faeces and from the 321 caecal content. The results are summarised in Figure 1 Even though the active components that had antimicrobial properties present in LS, 332 as well as the digestibility, were changed, the bacterial community was not affected 333 by the supplementation in the present study. 334
335
Carcass traits, meat quality and lipid oxidation 336
No statistically significant difference appeared between the groups for carcass traits, 337 meat quality (pH24, colour and chemical composition) and lipid oxidation (Table 5) . 338
One of the common causes of liver enlargement is the ingestion of toxic substances, 339 which was discovered in the rabbits fed high level of tannins (Al-Mamary et al., 
